INTRODUCTION

69
Cortical function relies on the precise wiring and activation of diverse populations of 
79
We have recently begun to elucidate the mechanisms of functional coupling within , it is still unclear whether the dysfunction equally affects the 129 local circuitry of all cortical layers. To fill this knowledge gap, we firstly monitored the layer-
130
specific differences between oscillatory patterns of control and dual-hit GE mice. Profound 131 differences in the occurrence, duration and broad band power of oscillatory events were 132 detected when comparing the two groups of mice ( Fig. 1 , Table 1 , Supplementary Fig. 2 ).
133
However, these detected differences were similar across layers. This might be due on the
134
one hand, to a layer-unspecific overall damping of entrainment in dual-hit GE mice and on
135
the other hand, to non-specific conduction synchrony within a rather small tissue volume
136
(300-400 µm radius). To discriminate between the two sources, in a second step, we 137 investigated the layer-specific firing rate and timing by oscillatory phase, which are not 
167
Staining for NeuN showed that a similar fraction of neurons was transfected in control (34.7 ± 168 0.8%, n=13 pups) and GE mice (32.0 ± 0.7%, n=8 pups). The pyramidal-like shape and 
184
We firstly assessed the efficiency of light stimulation in inducing action potentials
185
(APs) in prelimbic neurons of control and dual-hit GE mice in vitro. For this, whole-cell patch-
186
clamp recordings were performed from tDimer2-positive PYRs II/III (n=42) and PYRs V/VI (n=38)
187
in coronal slices containing the PL from P8-10 mice after IUE at E15.5 and E12.5,
188
respectively. In line with the previously reported "inside-out" pattern of cortical maturation and 
258
spontaneous activity (Fig. 2h) .
259
In line with the frequency-unspecific augmentation of firing rate after light activation of started only after the stimulus (Fig. 3f) 
277
When compared to controls, PYRs II/III of GE mice had major reduction in dendritic branching
278
(condition effect, p=2*10 -16 ) ( Fig. 4a-c 
320
To prove the contribution of microglial deficits to the dysfunction of PYRs II/III , we
321
assessed the morphology and function of these neurons after minocycline treatment. First,
322
Sholl analysis of three-dimensionally reconstructed tDimer-positive PYRs II/III (n=21) from
323
GE mino mice showed that the magnitude of dendritic branching was fully restored after 324 treatment, being similar to that of controls (condition effect, p>0.05) (Fig. 6a,b 
334
and minocycline-treated GE mice (Fig. 7a,b , Table 1 ). Similarly, the prelimbic firing rate and
335
timing by oscillatory phase were rescued by restoring the microglial network ( Fig. 7c-f ). The
DISCUSSION
347
While neurodevelopmental miswiring has been postulated to result in major functional and 
367
Correspondingly, the prefrontal patterns of coordinated activity share the general spatial and 368 temporal organization of early neocortical oscillations 45 , yet they emerge later and have a 369 frequency-specific structure. In rodents, the discontinuous oscillatory activity of PFC appears . At functional level, this connectivity enables 377 that the hippocampal bursts in theta frequency band entrain prefrontal circuits that generate 378 fast oscillations superimposed on the theta ground rhythm relayed from the hippocampus.
379
These nested-gamma spindle bursts seem to be unique to the developing PFC and reflect 
399
Mechanisms of abnormal wiring in prefrontal circuits of neonatal dual-hit GE mice
400
The pathogenesis of cognitive dysfunction in major psychiatric disorders has been reported 401 to involve interactions between a large number of susceptibility genes and environmental factors that might act at diverse stages of development 59, 60 . 
417
While these data experimentally demonstrate the developmental origin of dysfunction 418 in dual-hit GE mice, they do not mechanistically explain the network and behavioral deficits.
419
They might result from either abnormal maturation of local prefrontal networks, a weaker 420 theta activity in hippocampus or sparser connectivity between the two areas. 
548
Pups without expression in the PFC were excluded from the analysis.
549
Developmental milestones (max 30 s) until the pup turned over with all four feet on the ground after being placed on its 553 back. Cliff aversion reflex was quantified as time (max 30 s) until the pup withdrew after 554 snout and forepaws were positioned over an elevated edge. Vibrissa placing was rated 555 positive if the pup turned its head after gently touching the whiskers with a toothpick.
556
In vitro electrophysiology and optogenetics
557
As 
577
(1 mg/g body weight; Sigma-Aldrich) before surgery. For both groups, the surgery was occipital bones with dental cement. The bone above the PFC (0.5 mm anterior to bregma, 
673
In vitro electrophysiology
674
As previously described 31 , data were imported and analyzed offline using custom-written 
701
Multi-unit activity. MUA was detected as the peak of negative deflections exceeding five
702
times the standard deviation of the filtered signal and having a prominence larger than half 703 the peak itself.
704
Single unit activity. SUA was detected and clustered using Offline Sorter (Plexon, TC, USA). 
707
Firing rate. The firing rate was computed by dividing the total number of spikes by the 708 duration of the analyzed time window.
709
Inter-spike-interval. Inter-spike interval (ISI) was calculated at 1 ms resolution. 
744
The circular statistics toolbox was used to test for significant differences in the phase locking 745 data. No statistical measures were used to estimate sample size since effect size was 746 unknown. Investigators were blinded to the group allocation when Sholl and spine analyses were performed. Unsupervised analysis software was used to preclude investigator biases.
748
Statistical parameters can be found in the main text and/or in the figure legends. 
